Dentists are susceptible to Musculoskeletal Disorders (MSDs) due to prolonged static postures. To prevent MSDs, working postures of dental students should be assessed and corrected in early career life. OBJECTIVE: This study estimated the risk of developing musculoskeletal disorders in dental students using Rapid Upper Limb Assessment (RULA) tool. METHODS: A number of 103 undergraduate dental students from fourth and fifth academic years participated. Postures of these students were assessed using RULA tool while working in the dental clinic. They also answered a questionnaire regarding their knowledge about postural dental ergonomic principles. RESULTS: The majority of the students (66%) were at intermediate and high risk levels to develop MSDs and their postures needed to be corrected. There was no significant correlation between RULA score and gender, academic year and different wards of dental clinics. And there was no significant correlation between knowledge and RULA scores. CONCLUSIONS: Dental students did not have favorable working postures. They were at an intermediate to high risk for developing MSDs which calls for a change in their working postures. Therefore students should be trained with ergonomic principles and to achieve the best results, ergonomic lessons should be accompanied by practice and periodical evaluations.
Introduction
Based on a national study in Iran on burden of dis-9 eases, MSDs were known as the second most com-10 mon diseases of the country. The multilateral costs of 11 MSDs due to direct costs accounting for medical treat-12 ments, indirect costs as loss of production and the sig-13 nificant socioeconomic burden, implies the importance 14 of identifying individuals at risk for developing MSDs 15 or maybe more importantly, preventing them from de- 16 veloping [5] .
17
MSDs are one of the most prevalent health problems 18 for medical workers especially dental care workers as 19 indicated in many studies. MSDs are a significant bur-20 den to dentistry [6] [7] [8] [9] [10] . Dentists that usually work with 21 postures during dental practice is not known clearly.
69
The purpose of this study was to ergonomically eval- 
Materials and methods

76
In this analytic cross-sectional study, dental stu-77 dents at the Mashhad University of Medical Sciences 78 in Mashhad/Iran were assessed in 2013. The research 79 protocol was approved by the Ethical Committee of 80 the University. Using a related study [33] , the sam-81 ple size was calculated with sampling size formula 82 as 100 subjects. The sampling method was stratified; 83 the population was divided into fourteen strata: fourth-84 year and fifth-year students working in seven differ-85 ent wards of dental school clinics including: restora-86 tive dentistry, endodontics, maxillofacial surgery, peri-87 odontics, fixed prosthodontics, removable prosthodon-88 tics and pedodontics. The participants were then se-89 lected randomly from each stratum. The gender vari-90 able was post stratified. Exclusion criteria were unwill-91 ingness to participate, ages under 21 and above 25, 92 BMI beyond normal ranges (18.5-25), medication us-93 age, congenital anomalies of spinal column, and col-94 lagen vascular diseases. Finally a total of 103 students 95 participated in the study; 42 males (40.8%) and 61 fe-96 males (59.2%). 50 subjects were fourth-year students 97 (48.5%) and the remaining 53 were fifth-year students 98 (51.5%).
99
The research consisted of two main parts: observa-100 tional assessment and a questionnaire.
101
To assess postures during dental practice the obser-102 vational assessment tool "RULA" was used. The ob-103 server was an occupational health specialist. Students' 104 postures were directly observed for about 20 minutes 105 and recorded in RULA scoring worksheet. For each 106 subject, positions of individual limbs were observed 107 while operating and according to the most prolonged 108 posture, a subscore was attributed to each body seg-109 ment; upper arms, lower arms, and wrists (group A), 110 and trunk, neck and legs (group B), giving additional 111 points to the subscores if the positions were mainly 112 static or highly repetitive, and points for the amount 113 of force/load on the engaging muscles. These two sub-114 scores were then combined and transformed to a final 115 postural score. The scores were calculated separately 116 for the right and left sides of the body. The final scores 117 were compared to the table of "Level of MSD Risk" 118 which shows the level of risk of acquiring MSDs and 119 the action needed for each level (Table 1) . A larger de-120 viation from neutral posture resulted in a higher score 121 which indicated a higher risk of developing MSDs.
122
After the observation, the students were asked to fill 123 the researcher-made questionnaire containing 18 ques-124 tions regarding awareness about ergonomic principles 125 u n c o r r e c t e d p r o o f v e r s i o n RULA score (Table 3) .
155
Also difference from mean of RULA scores for right 156 side (5.1) and left side of the body (5) was not statisti-157 cally significant (P = 0.12).
158
There was no significant correlation between aware-159 ness score and academic year (P = 0.92). The mean 160 for fourth-year students was 42.3 and for fifth-year stu-161 dents was 42. 
Discussion
163
In this study risk assessment of MSDs among dental 164 students in Mashhad, Iran was performed. According 165 to RULA scores, 66% of dental students were within 166 risk levels 3 and 4, meaning if the observed postures 167 were continued, they would be at an intermediate to 168 ning of their career [1] . In a study carried out in Mash-218 had/Iran among dental students 82% of undergraduate 219 students complained about body pain in at least one re-220 gion [29] . Considering the importance of academic ed-221 ucation on students' future performance, teaching er-222 gonomic principles in dental school is crucial.
223
For dentists, professional life starts as soon as they 
